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(54) TiUe: DEVICE AND METHOD FOR ENHANCING TRANSDERMAL AGENT FLUX 




(57) Abstract 

An agent delivery or sampling device (2) comprising a member (6) having a plurality of blades (4) for pieixiing the skin and a 
connecting medium (65) covering at least a part of the skin contacting side (48) of the member (6) for increasing transdermal flux of an 
agent. 
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(54) [»<»0«»] S&fPJS»eiEfi«9lfi7r«;^«>0|gJ«Ml^4£ 



(57) imn 

fi£jte5f)wr«&«)o«»fieD::/^-H (4) &:rr« 
«it (6) t., fi^mm(Dm(m!it^^}fo^itJb(i>. &m 
mmm (4 8) roii>'^<tt>-«&«5ie^«# (6 

(2) . 




(2) «fa2 00 1-50 6 90 4 

6 . m^mWtim 1 0 /i m-^m lOO n m©iBHF«3©0^TS§x IS^^ 1 
7 . i^'&iif**^*^ 5 0 /i mm^r-^^. 1 l2^0-x/ WXo 

o 

1 4. gP3|^<Dll2®Jci^^Lfcf^ffl?fiJ®:#x>'WX;Sr^P>JC^^>. SMIfiJ 

mi 4ie«©-r'>'WXo 

1 6. mi<Dm2micm^Lrc'^y':fv>^''f^ux:^'^ibiz^^. 
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(3) «fS2 00 1-5 06 90 4 
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(4) 1^^2 00 1-50690 4 

m m 

(illicit drug) <D<fc ^ SLffl^l^M (substance of abuse) (DM^'^yyV 

^^^i^^miiLoymtmc^-Dxmmxifmit-^n^o i^m^m\.x<DYjFmM(Dmm. 

tSo ft&coa^<D«M6^^3l^^:^n-feX-ea&SllMM3S(electroosmosis){i:, «^ 
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(5) 4^^200 1-506904 

X "mm.m^m" t^^mmit^ ^mmmvits ^(om'^fi^<'^mfs:fmii^^^ib 

m^lt. G r o s s^^^tT^n/c^a^fFlgS. 279. 544^. Lee 
^^^tf ^nfc^f^aitfFms, 2 5 0. 0 2 3^. ^XSG e r s t e 1 m^mi 

$nfc^s#fF^3. 9 6 4. A%^^<o^oK. m^mx^imi-r^fcibK^ 
^ffli/^Tv^^*\ G e r s t e 1 li&mo^im^c^^m-trcisbKmcom^comm 

^F^^bTV^?>o cn^tDT^/^-rx (D^ ^ ltm7t±(D ^f-^V^V (manuf actur i ng 

challenge). &m^<om^(Dm^^nrcimmmK>\m. &m^<o»t^{.<rj: 

V^$U^. RXfXXit^mt<om^tErircmmimmi<ionduot\ye contact) ^^^ti; 

So 

^^mit. ^mmm^Mn^ (skin piercing protrusion)lcJ:oTMj^i?S«^ii5 

it-^i^yvz/^^mtT^rcubifcmhrc^ -Mnmrmmmmtsiihi^ volume pro 

ducable){g3X h-r/WXT*feSo :^^m<0'f^'^-f y^itimconMm^^mLX 
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(6) 



1^^2 0 0 1-5 06 90 4 



tl^V^^ m^^l^f^-r ^ o 1 mmvit. ^mm^-^mW- (connect i ng med i urn) 

iS^T'V^-l'X. ^i&e^xV^^X. ^^14 (osmotic) 7^/ WXJttfffi:^IKi!lS(pressu 
re driven)xVWX^^^-r§o :*:^0^lc <J:oTfflV^^fc:i6W>:/U • 7^ 
/^-l'X«> I^RS^e^tc. >J>'^—XttM6^i^a^^ (reverse electrotransport)-r/^ 
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(7) 

m 9 ti. ^^mK ^^^mmimmu^j^omo) 



nmZOO 1-506 904 
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(8) «f^2 00 1-5 06 90 4 

yBm^\:L we$> 0 . wmm'Wv 2 o %~ 9 o %(DWim\H. xti: 3 0 % 

^i;^ ^'&^!|^Ki:x -biPn— x^##:i:> T;V^^-— mWMMW 
x^XF5>'i:> ^Hi:. -^^KWfb (hydrous-gel led) li:|^^'J:^-U:7^ > 

;&fflV>;Scli:3?)^T#So ^ffl#fF^5. 3 8 5, 5 4 3^taS«^nfc> 
3g^«H^*^H>^ti:M51LTfflv^S<ii:*^"e#So P h i p p s^tcfgtf^n 
fc^aitrF^S. 4 2 3. 7 3 9^(i. LTfflV>5<l ^:*^T*^5^:^• 
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(9) 1$S2 00 1-506904 

>mX^ ( i ontophoret i c) *^5^Rt>*tlH^)£E^Tl/>§o 

x^wx2ti. mm4 8<D'piSi< i:'^-^±Km^mw6 5 (01) ^wrs 

MK). "i^m." ^?.fflm«-fls:ic. 3iteMs.t>*mMaic«!|i^ 
(D^mm^Mmt § „ 4 im^mi^ e 5 ;&mo t#d't> wm^mm l t 

X control membrane) (0^-^^:^) (Diio^^. f^ffl^fiJMiE^J^trK^abT. -ft 
ffl^iJ{i?Si6 2 6A>5>©jKWX«?@46 2 6 4>^C>iRmM'0^nrc3ifiT*S#X« 

■omc-) mm&A (02) ^^&-rs<ii:jb^T#So ^:/b-F©M!i^ii^Ti^c 
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(10) 1$«2 00 1-50 6 904 

mmm-^^lt. ^l^- F 4 ©^^^ < i: t l o±cD/^-:/(barb) 5 (DB^^O^^SP^ 

m^ufi 9 9 6^6^ 1 sBmrn-^nrc^mmMmmme o/o 19. 990^ 

^^^H^tO'ffilct'^:/!^— FT l^^ (blade array)-r/WX 2 (0/^:$?— F 

^^37^_(photo-lithographically)JC<fcoTX^);^:y^-rSo -MIC, 
tcf57/im~^l 0 0/im. »*U<Jil^2 5 fim-^S 0 ^tmOJ^^^WTS 
gl3M6±lc. F<OF^-n^i^XF (dry resist)Xtt'^x'y F IxS^X 

h(wet resist) ^ftS^^f-r^o dCDU-S/'X F^mMiD/^iJ^-^'^WrSVX^^&ffl 
l/^T3;y:$?^ F^7te^-&(contact exposed). ^(D'iB^MB'^^o Ctl^tD^it 



-10- 



(11) 1$S200 1-506904 

T u s t i n iz^^-t^ D y n a c h e mti^^X^^^^ "Dynache 
m F L" ) ^g|5M6cDK-®XiiM®JC 12.5 /i mcDff IcSfi^U i^^Pfi^^ 
^^-emTt^^irSo ^tc. M^^xyix-i>y^:y^J (spray etcher) (^J^tf 



±lV'7:tf]y—TjM. An ah e i mlcW^'t'^VJ e s t em Tech. Ass 
o c. *^^A#Rrtg^ "D y n am i 1 VRP 1 0/NM" ^ffll/>T. mfk 

m2^i:i^^i:(DM^!|^^ixi;^xhs.OT*j6±ti: 1 2 5° F (5 1. y'x:) IC 

iSXi^X Z^mT.yXy^'T^. i^?|l6g^miSXhUy>'^— (caustic stripper);&V 

■Ir Marlborough tC^^lSf § Shipley Corpora 

t i o nti^ibX^nmr^ "Shipley 1 1 1 S" ) ^gP*J 6 ® JtffiXliM 
MKmi 0' F (2 1. (C*5V^T7. 5 /imOj^^lcafifif U ^^Pfi^^T? 

^gP^^±^^:l2 0• F (4 8. 9^) lC:ioV^TXyix-l"rSo i^^^ttX h U 
acturabi I ity) il^Wt-^l^jS^^S^ai-r^C iiJb^T^So ^mmS^M^cO 
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(12) ?$S200 1 -50690 4 

U--l/'^\zmf^Co r n i n g A^6A^Rrtg^^MH^;«f^X%^#1-5o 
Uv-<7)0!l^i^ ^rn^rn^. 4?U^^;l/^^^U^-h. 
Ptrix^, "B a k e 1 i t e" . i^g?-fe;l/n— X. ai^;V-fe;Vn-x. X^lx 

(ABS) n.-HU'T-, 4?U«l{blf-;l/&t>\ jJ^U 
lux rate). "tf-^T^U ^^"Xti^-^^n^ftffl^iJ. fflV^;S^#XCi-9->'y'U 

m.r^mm^W'm^%\m^\.xm\^^^M^<lillt. ^ll#(those working in 

the fieid)tc<i;oTs^g^n5"p^55o n^m^mmi<Dm\mhx\.t. ih 
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(13) #%200 1-5 06 90 4 

e e u w e s ^^(DTKfflttfF^ 5 , 1 4 7, 2 9 6^. Theeuwes^^(D 
^@#fFll5. 0 8 0, 6 4 6^. T h e e u w e s ^^(O^HItl^lg 5 , 16 
9, 3 8 2^^ P h i p p s#^(D^H#ff||5, 4 2 3. 7 3 9#, Haak 
m^(0^m<l^nm5, 3 8 5, 543^. Cy o t y^^O^a^fFms, 3 1 

0, 4 0 4^;g^T^G y o t yH^O^HIffFllS. 1 6 9, 3 8 3^^#M-rS 

. Ty-K?Si6 2 6i:. ;?jy-FrS46 2 8 i:. JSJ»)i-^14^«?PJ(skin-compatlb 
le 

adhesive) 3 0i:^-^tfo ±gP>'N'>S^>^ 1 6tt. S#<OJ^^±©-x>'WX 1 0 

(Dun^mmr^myj^^y^'i s^w-r^o wjiaii^^T-fe^yu i 8«. 5)- 

g|brc^5^ (component) 4G<b^^^y7^U-32 i:tt^-&Lfc*«|5IgS 1 9^-g-ty 

„ m^uytyyv i 8i±. i 3 a i 3 b^Hji-rs^Hx h (03ti:^^ 

•f) tcJ:oTM«i7>^:xyi 6^c:3^?)M^t?.n. ;Kxb(D5lc4S«. m^m.T'byy' 
V 1 8^>'N't7S^>^l 6Jj:b-b;:^7^— ^-rSCheat stake) fca6tc, AllM/^Sill 
^n^o T^fP^^•>^^>y2 Olig^MS 0^^:J;oT±gi5/^'>i^^^y 1 6JC^0<^ 

^i6;c±gP/^'^7S^>^l 6^tDM7^tCg|«-rSo m^^T^l^'f') 1 8©Tffi!llC 
«^ 2}^i5rv-b;W^yxU — (button cell battery) 3 2*^ (gP^fi^JC) ^^nS 
o 'i^gtt^c^#bT. -r/WXl Ot«:l&;^j^#^Sfca6tc:, ffitDailiO/^yr U 

T^/'WXl Oti— fiSJC^^^y-T^U — 3 2t> m?lHl!^1tfiKg|55>(electronic circ 
ultry) 19. AOt. «882 2. 2 4 i:. f^ffl^J?Si6 2 6. 2 8 i:. j^^^^iJv^^ 

2 2. 2 4i:^@i62 6. 2 8 ^ttTSP>'N»i7i;^>^2 0 J;oT«W^nSo 
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(14) 1$S200 1-5 06 90 4 

<{^*2 5. 2 5' tt><DF?iP2 3. 2 3' ^MbT. ^Wl^g^^X h V 4 2 

. 4 2' tcj;oT. «@2 4^2 2tc«M6^iciiM'r?>o ««i2 2i:2 4 
tif^ffl^iJrS46 2 6 2 8 cD±m 4 4', 44 icES. mmio-^'^M^m^^M-^ 
§o 'ftffl^iJrSi6 2 8iOT®4 6ti^ g^«M3 0ff'OMP2 9^jibT. S#cD^ 
WtCigM-rSo {tffl^J?@J6 2 6 (DTffi4 6 ' it. JS^^^Jx-'^'TX 2 ^(Dm^M 
©F^P8^aLT. JB-&i«meiiM-r§o tS46 2 6 ©{^ffl^Jtt^Mfi^tc:, 01 

o 

v^/^-rxi 0(0±«®>&a3o i^mms 6i>t. x^'^-rxi o^^^m 

±gpg^«ffi3 4liTaP^N'^i/^>'^"2 Otcg^«LT. /N'>v>>^X{?^2 5. 2 5 

' P«3lc«®i:{^mJrSi6i:^{S-^. x/WX2^TgP/N'^7i/'>^2 otc. TSP/n 
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(15) !Rf^20 0 1-5 069 0 4 

M±) ^jlbT«m6^^MtcJ;oT^46^46^nfcJg^F^pg(delivery inte 
rval) ti:t>fcoTg:#;jnSo 

'J :t ^ X (po I yox) t :^7;l/>i<4<— ;l/ (car bopo I ) ^ b < U T ^ U fVm t (Om.-^ 
Hir-e^^o M-&i«^*:ti@^Lfc«#XtiRli!l^M«^^f (counter charge) ^^^TS 

f^fflm-f ^ vo*?^ iL bfc«#:&#-r s^jiit?fe5o -1':^- ^e^ic^ 

«Lfc^J!gXt±-r::e->3^^^J3g(7)0(I« cholestyramine 

WHBg^nfe(predlsposed)S^-&^«i2p:6 S^SrWrS. ^Wmm^n.^^\t^y 

Xmrn-^n^-^^^bo ^^I^OWcMLTii. #RS^6^tc, Camp be 1 
1 ^^t0^a#^^4. 3 7 9. 4 5 4^. G a 1 e ^^<D^ffl#fl^ll 4 . 5 8 

8, 5 8 C amp b e 1 1 ^^tD^®!^^||4. 8 3 2. 9 5 3^. G a 

1 el?^<D^a#fF^4. 6 9 8. 0 6 2^. C a m p b e 1 1 ^^©^H«ltfF 

^4, 8 6 7, 9 8 2^. S.t;Hu n t#^CD^B#fF^5. 2 6 8. 2 0 9^ 
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(16) 1^^2 00 1-506 90 4 

o 

^mmi^ 9 0 ti^ibm^^n^o m^m^^Q 5 f^^mn a ^aoT^tfr^Sfe 9o\z 

/^-U-r 1 0 0«-rV^-YX>&#:S±tci^it-rSo g»'t44-->'^-W 1 0 0{J:x 
^WX9 8©^t)£Dg^i:-i^Jc^ig-r5ili:«,. X«7='-'WX9 8<3D^0<OS 

- W 1 6 0 ii0 8 ic^-r J: o 9 e J: D LV^i:#x. enso 
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(17) «F«200 1-5 06904 

9 0 O^^Jt±7j<14^—X (aqueous based) T*>> INjKIS^—X (nonaqueous 

based) Tfe J; i/\ mmmmM^'j^i^m^jii^mTimm^i^^-r^^ o \z.wLmz 

X • y;Kmineral oil-based gel) ^>^M6^lc, ««J^{f nn-T H*^— ^^b^-T^ 
(D J; -5 :^y;Hb^J l ~ 2a«%^'^WrSo 

(uptake Inhibiting agent) (^^SfS^) BLtf^<Dfc46©4^^ U•\'-i:3@'& 
b3&^tn^f ^^J&V^o 7j<'|f^-X3^;&fflv^^^ic«. ?gi6v h u ^X{*$f* 
L<ii^7k'l44<';v- (M^i^> HFnW) Tfe§„ ^^TK'tt^-Xl^^fflv^;^ 

tj::^. V "T-V b ij y ^X»iSjS^!|^JS-^5)'»JC4oV^T^^T*^5o 

JC*>0|rI CIBHtc:i3V^T (co-extensive I y) |^C<*:^g|5{iilc. f^ffl^JtC <J;SjS^$iJ 

«frf-^^J(tackifier). pf3l44?Uv~. ^mfSmk UM. mmM. RTM^flKplas 
ticizer). RZfmmm^^mr*'jkm(D. m§iM5?iX«3Sjgt7^7WX(Ofl&(OlIffl6^ 
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(18) 1f«200 1-50 690 4 

ffija^iS^tiJ^Jt'OfliMMi^ (BPt.. i^jKttM^) ^iioT^C. 

^^tc J; o TMt^ ns ^-^iJ^ift (connect i ve f I ow) J; o Tf^ffllPJ^iS-^t- 5 



-18- 



(19) 1$«2 00 1-50 6 90 4 

ckenhoff ^(0^@#fFm 4, 340. 480 Theeuwes 
(0^S1ffFll4, 6 5 5. 7 6 6^. E c k e n h o f f ^(O^KSIffFm 4 . 7 
5 3. 6 5 1^^ G r o s s ^^(D^a^NpfF^ 5 . 2 7 9. 5 4 4^. Thee 
uwe st|F^(D^B!|tfFll4. 6 5 5. 7 6 6^. G r o s s ^^(D^BIf fl=^ 
5. 2 4 2, 4 0 6^. SLt>'E c k e n h o f f '\cD^H'|ffF^4, 7 5 3, 6 

^®?i^^il?i^t-^^ (analgesic combinations). irtMSil 

0!i^tfx;i/>^i5^u>oj;a^mi«gm^. ^^mw,. m^o^. misj^i^^ 

hnxoi: -5*^0 ^^S^V^il&JSftm (ant i mot ion sickness preparation 

). JrL*3^Rt^. ma«^ (antineoplastics). ^f^—^-yVl/mWt. *>f0^^^±i6 

m^(sympathomi metrics). ^^^l/^l/mM^ m7^\il—'7:LV\Ll/(J^^^^^ti 

U h FU>'©<J:3^-<-i5?7ri^^Xh. i^d^t^T-ry a-;V(7)<}:9 

^ta^iIfill^^^ mif-^-^i^>(ranitidine)(0^a^ACERiWm. 
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(20) 1$S2 00 1-5 0 6 90 4 

X3^X.1^UJi-b(bisphosphoriates). MmM. f^MWMM. MW^m. i'iS^^ 
nmmmm. Wl^^^^^i^m^ (parasympathomi metr i cs) . >^n X ^ 

F^l^. :Rtf ae^^^^-r S ? ^ l^^t 9^ FI^ (nuc l eot i d i c) mm(Dn^\z 

mm\H(D-^^m^'nr^o ^(o-t-rxiBHi^co^T'^^- Ks.tf^>/^^Ko#S(D 
ma. tm^mc^ l h r h. ^ij^tf dr-t i^u f^iuv d-t f 

•ryrUVy (napharel i n) JSlX^u^ :/n U FO J; 5 ^ L H R umi^i^ G H R 
GHRF^ -^yi/a-Vy. ^^X/l/ Fn tTiy (insultropin). ;*j;Vi/F->' 
. :t^Fl^:t^F> X>'F;l/:7i'>^ TRH. NT-3 6 at^^S : N- [ [( 
S) -4-:a-^y-2-r-tf^v'-;l/] ;^7;l/vi<-;l/] - L -llX^i^Vl/- L 
nU:yT5F) x (liprecin) , TmWt^Ji^'ey (M^i£. HGH. 

HMG. HCG, 'f:^^fiy-yymm . iP)!S;VT-:t-r f% anf. mtffigs 

H^MtiiH? (GFRF) . MSH. GH. WFX^^>^. y^f*^':^^- 

:y (ACTH) . xUXP^-rx^^, ai4?:/PX7"y-;V (ifii/jN^M@ffi^H 
. ^;l/;i?jrf>'. HCG^ li;I/o^ (hirulog) . lir/Vn-^— ^f, ^y^ 
—y^iXnz/, ^l/^—u-f^y^ yiyhu}^y (menotropin) M (mtS. 'i^n 
:7:t';Fntf^/ (FSH) tLW . ^^S/F^y^/. X Flx>^F4^:^— tf. 

y^tSISH^. tf. >'^y:/Uv'^^. xX^y^i^^x ACTH^iKf*: 

. ANF. ANP^UT^>XPfl«Eg?. T ^^^^-r^i/^^ I IT^^S^rf-XF 
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(21) «F«2 00 1 -50 6 90 4 

i^(csrs). :ijj\y-yh^>mBi'fmm^':/^\^ (cgrp) . i>>jr:7TU> 

rf-Xh. >^nX^^*5^^i^>T>^^5?dr-xh. ^Vf^y^F (pentigetide) 
, •fuT-^:yc. 'fxi'f^y^. \y=.z/mmw^. =^-^%^iya-\. ts^W^^n. 
. TNF. v^^y. /v>':/L/s/:/r:/i5?rf-xh!SiK<*:> a- i^im;:/^^^ 

Rt>' T G F - i3 ^^^^-r So 
U >^ • t'/WX 1 0 4^m^-rSo S^14"9->:/U • T^/WX^fflV^T. 

icm^^^^cta^-v^^o mm^^^yv • -r^wx i o 4 ityu^zyf^i^ 

^li:^— /^-W 1 0 OJC<fcoTi*:aJi:BiD{ttt§o t^^/^X 1 0 itV^ 
U:/^-r^#f^fflj|iJ^^^S^9 4*^?»^^jgM9 5tcJ;oT^SI$nfci^l 

^J-efeSo 't(0±mcm^mi^e 5^m't^7'^ux2ii. 7^/WX2±(D^^ 

So 1 0 6im^mw6 5 i:S9 4 t^mi^rmmKJii'Drmm^^^i*^^ 
fflta-rso #^A>5>am^nfc?5Kf*:«"9-^:/u>^$nfd^fflm^^w-rso 

«it-rs<fcati:. s*tci^§i-rs*\ jLit^m^md 5^\cmxtEMo -^yf 
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